the development of novel disease models and conservative therapeutics.
INTRODUCTION AND OBJECTIVES: Impaired testosterone production as a result of Leydig cell loss or dysfunction can occur in men with testicular failure. Although several testosterone formulations are available, none are capable of replicating the physiological pattern of testosterone secretion. We have shown in our recent study conducted in murine models that, Leydig stem cell transplantation along with peritubular myoid cells and Sertoli cells could be used to physiologically increase serum testosterone thereby potentially minimizing the adverse effects. However, in order to optimize the function of Leydig stem cells, we need to understand the paracrine factors released by myoid and Sertoli cells. In the present study we evaluated the significance of paracrine factors secreted by human peritubular myoid cells and Sertoli cells on Leydig stem cell function.
METHODS: Using an IRB approved protocol, about 10mg of testicular tissue from each of 5 men with testicular failure underwent testis biopsies for sperm retrieval were processed for Leydig stem cell isolation, culture and characterised. The presence of Leydig stem cells (LSCs), Sertoli cells (SCs) and peritubular myoid cells (PMCs) in the harvested cellular pool was validated by immunofluorescence and quantitative real time PCR (qPCR). CD146 (þ) cells representing LSCs were sorted using MACS kit and maintained along with unsorted cells.
Condition media was collected from both the cell types and screened for secreted protein using Human Antibody Array.
RESULTS: We successfully isolated and cultured LSCs from all 5 testis biopsies. We were able to culture up to 3 million cells / biopsy. Of the cells cultured, up to 70% of the cells were Leydig stem cells and 10% of them were Sertoli-cell in origin on day 14. IF and qPCR data showed as the majority of cell population was undifferentiated (PDGFR-AE). Upon stimulation by LH, the expression of 3 2 HSD (mature Leydig cells) was increased and that of PDGFR-AE was decreased. Importantly, human antibody protein array demonstrated increased expression of specific cytokines in the media of LSC's that were co-cultured with Sertoli cells and myoid cells compared to the media from purified LSCs culutres (CD146 positive).
CONCLUSIONS: Our results indicate that LSCs can be isolated and cultured from men with testicular failure. There are specific paracrine factors which are released by adjacent Sertoli and myoid cells which could be critical for LSC differentiation and testosterone production. Further studies are ongoing to validate the implications of these paracine factors in terms of their role in LSCs function, differentiation and survival. 
MP59-03 HEDGEHOG SIGNALLING REGULATES LEYDIG STEM CELL FUNCTION IN SUBCUTANEOUS AUTOGRAFT
Himanshu Arora*, Marilia Sanches Santos Rizzo Zutti, Bruno Nahar, Miami, FL; Joshua M. Hare, Miami, FL; Ranjith Ramasamy, Miami, FL INTRODUCTION AND OBJECTIVES: Exogenous testosterone supplementation can be used to treat low testosterone; however, it has several adverse effects including infertility due to negative feedback on the hypothalamic-pituitary-gonadal (HPG) axis. We evaluated the feasibility of subcutaneously autografting Leydig stem cells (LSC) in combination with Sertoli and myoid cells to increase testosterone. Furthermore, we evaluated the mechanism essential for survival of LSC in extra-testicular milieu.
METHODS: We performed orchiectomy in sixteen adult C57/BL6 mice (subcutaneous autograft (n[8); negative controls(n[5); positive control(n[3)-testosterone pellet) and five mice were used as sham controls. Leydig stem cells were harvested from testis by collagenase/ trypsin digestion. Cells from each mouse were allowed to grow separately in the media containing DMEM, FBS (10%), P/S, ITS, Dexamethasone, EGF, PDGF-AA. After 10 days following orchiectomy, 1 X 106 cells from four animals were autografted in the subcutaneous tissue with matrigel (1:1). Grafts were harvested at two weeks (n[3 autografted) and after four weeks (n[18), and blood was collected. We evaluated testosterone production, graft morphology, and expression of Leydig cell markers. Furthermore, to evaluate Hedgehog signalling on graft differentiation, LSC's in-vitro were treated with Vismodigib (Hedgehog inhibitor) and SAG (Hedgehog inducer). Expression of Hedgehog signalling markers and LSC differentiation marker was evaluated by qRT-PCR. Additionally, LSC's, upon treatment with Vismodigib and SAG were subcutaneously autografted in mice for 4 weeks.
RESULTS: Four weeks after subcutaneous autograft of LSCs in combination with Sertoli and myoid cells in castrate mice, the cells in graft expressed 3B-HSD, SOX-9 and a-SMA. Serum testosterone in castrated mice that received autograft was significantly higher compared to mice that did not receive autograft (22.4AE1.9 VS 11.9AE0.8 Ng/DL, p<0.05). Importantly, mice that received LSC autograft maintained production of LH and FSH with levels higher than mice that received testosterone pellet implant (LH 3.09AE1.47 VS 0.01AE0.01 ng/ml) (FSH 102.6AE28.1 VS 51.7AE7.4ng/ml) respectively. Furthermore, T levels consistently increased at 15, 30 and 60 days 
MP59-04 CASPASE SIGNALLING IN ED PATIENTS AND ANIMAL MODELS
Elizabeth Kalmanek, Shawn Choe, Chicago, IL; Daniel Harrington, Houston, TX; Samuel Stupp, Kevin McVary, Carol Podlasek*, Chicago, IL
INTRODUCTION AND OBJECTIVES: Erectile dysfunction (ED)
affects w50% of men aged 40-70 and has a high impact on men's health. Current treatments are ineffective in the difficult to treat prostatectomy (16-82%) and diabetic (56-59%) patients due to injury to the cavernous nerve (CN). With denervation the critical smooth muscle (SM) undergoes apoptosis and the penis becomes fibrotic, thus altering the corpora cavernosal architecture. In order to devise novel ED therapies, prevention of corpora cavernosal remodeling is critical. Apoptosis can take place via the intrinsic (caspase 9) or extrinsic (caspase 8) pathway. We examine the mechanism of how apoptosis occurs in ED patients and in a CN injury rat model, to determine points of apoptosis intervention for therapy development.
METHODS: Immunohistochemical analysis for caspase 3 cleaved, -8 and -9 (pro and active forms) were performed in corpora cavernosal tissue from Peyronie's, prostatectomy and diabetic ED patients (n[30), and in penis from adult Sprague Dawley rats that underwent CN crush and were sacrificed after 1-9 days (n[16).
RESULTS: Caspase 3 cleaved was observed in corpora cavernosa from Peyronie's patients, and at higher abundance in prostatectomy and diabetic tissues. Apoptosis takes place primarily through the extrinsic (caspase 8) pathway in penis tissue of ED patients. In the CN crushed rat, caspase 3 cleaved was abundant from 1-9 days after injury, and apoptosis takes place primarily via the intrinsic (caspase 9) pathway. Caspase 9 was first observed and most abundant in a layer under the tunica, and after several days was observed in the lining of and between the sinuses of the corpora cavernosal tissue. Caspase 8 staining was observed initially at low abundance in the rat corpora cavernosa, and was not observed at later time points after CN injury (4 and 9 day).
CONCLUSIONS: Apoptosis takes place primarily through the extrinsic caspase 8 dependent pathway in ED patients, and via the intrinsic caspase 9 dependent pathway in the commonly used CN crush ED rat model. This is significant when considering points of intervention to suppress the apoptotic response to CN injury. Further study is required to determine if differences in rat and human ED apoptotic pathways derives from age of the tissues under study, since ED patients undergoing prosthesis implant to treat their ED, are typically older than commonly used rat ED models.
Source of Funding: NIH/NIDDK DK101536

MP59-05 SONIC HEDGEHOG RESPONSIVE APOPTOTIC SIGNALLING IN CONTROL AND CN CRUSHED RAT PENIS
Shawn Choe, Elizabeth Kalmanek, Chicago, IL; Daniel Harrington, Houston, TX; Samuel Stupp, Kevin McVary, Carol Podlasek*, Chicago, IL INTRODUCTION AND OBJECTIVES: Erectile dysfunction (ED) occurs in up to 86% of prostatectomy and 75% of diabetic patients and has a high impact on men's health and quality of life. Current treatments are ineffective in the difficult to treat prostatectomy (16-82%) and diabetic (56-59%) patients due to injury to the cavernous nerve (CN). With denervation corporal cavernosal smooth muscle (SM) undergoes apoptosis and the penis becomes fibrotic, thus altering the corpora cavernosal architecture. In order to devise novel ED therapies, prevention of corpora cavernosal remodeling is essential. A critical regulator of penile architecture is the sonic hedgehog (SHH) pathway, which establishes and maintains penile SM and is critical for SM regeneration after CN injury. SM apoptosis can take place via the intrinsic (caspase 9) or extrinsic (caspase 8) pathway. We examine parallel mechanisms of how apoptosis occurs in response to SHH inhibition and in a CN injury rat model in order to identify significant points for intervention and ED therapy development.
METHODS: Immunohistochemical analysis for caspase 3 cleaved, -8 and -9 (pro and active forms) were performed on corpora cavernosal tissue from adult Sprague Dawley rats that underwent SHH inhibition with 5E1 in the corpora cavernosa and in the PG, and after CN crush with SHH treatment for 9 days (n[30).
RESULTS: SHH inhibition in the corpora cavernosa or in the PG induces apoptosis by the same mechanism as occurs in the rat after CN injury (intrinsic-caspase 9 dependent). SHH treatment after CN injury suppresses caspase 9 induction, which occurs first in a broad layer under the tunica. Little to no caspase 8 was observed under the tunica. Caspase 8 was present at low abundance in the lining of corpora cavernosal sinuses and between the sinuses after CN injury, and SHH treatment suppressed the caspase 8 response.
CONCLUSIONS: Inhibition of SHH pathway signalling in the penis and PG/CN induces an apopototic response in the penis by the same mechanism that occurs with CN injury (intrinsic-caspase 9 dependent), further strengthening the validity of our model. SHH treatment by peptide amphiphile after CN injury, suppresses primarily the caspase 9 apoptotic pathway, but also caspase 8 dependent mechanisms, supporting SHH as a key regulator of erectile function. Understanding how apoptosis takes places after CN injury and in response to SHH treatment is critical for translation to ED patients.
Source of Funding: NIH/NIDDK DK101536
MP59-06 RECEPTORS AND SENSORY NERVE PATHWAYS OF THE PENIS: A THREE DIMENSIONAL COMPUTER ASSISTED ANATOMICAL DISSECTION (3DCAAD)
Morgane Flochlay, Nîmes, France; Djibril Diallo, Thomas Bessede, Le Kremlin Bicêtre, France; Evgeny Kharlamov, Oslo, Norway; Vadim Mitrokhin, Moscow, Russian Federation; Michel Prudhomme, Nîmes, France; Boris Aleksandrov, Moscow, Russian Federation, St ephane Droupy*, Nîmes, France INTRODUCTION AND OBJECTIVES: Detailed knwoledge of sensory receptors and nerve pathways of the penis is essential to better understand normal and pathological human sexual response. Few recent works have explored the sensory receptors and some questions remained unanswered regarding the nature of the penile nerves. We aimed to use 3D CAAD to document the presence and topography of sensory receptors and nature, communications and distribution of nerves throughout the human penis.
METHODS: Penises were obtained from 2 adult male fresh ca
